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1 
This inventiort rela.tes: fo improvements in 
apparatus for mRgnetically detecting rail fiaws 
such as fissules..The general principle in 
accorciance with which such apparatus operates 
is:.that if a rail be properly subjected to moving 
magnetic fields,-the fissures car be polarized and 
,tlen detected by suitable apparatus responsive to 
.the. residual magnetic cortditions in the vicinity 
of the polarized flaws. 
The prescrit invention is hot concerned with 
 the details of construction and mode of operation 
of-the electrical apparatus and circuits pertRin- 
ing thereto, but rather with the mechanical 
structure of the detector carriage employed for 
supporting and positioning with respect fo the 
rails, one of the-energizing magnets and the pick- 
,up portions of the detector apparatus. 
When the car carrying the apparatus moves 
along a track whose rafls vary in-curvature, ele- 
vation.and general straightness, some adequate 
. means is required which shall be able automati- 
cally fo respond' fo track variations in order fo 
obtain and maintain proper and uniform appli- 
cation of the magnetic fields to the rafls and 
maintain the.pick-up devices properly aligned. 
It.iS to this problem that this invention is. pri- 
.marily devoted, although other objects and ad- 
vantages of this invention will become apparent 
from the following specification in which a pre- 
ferred form of the invention is shown and 
. described. 
In the drawings: 
Fig. 1 is a side elevational view showing a por- 
tion of the detector carriage of thepresent inven- 
tion, associated with one rail only, and designed 
for attachment fo the underside of a test car; 
. Fig. 9. is a top plan view of a portion of mecha- 
 nism shown in Fig. 1; 
Fig. 3 is an end elevation of the carriage, show- 
ing it associated with a pair of rafls; 
Fig. 4 is a side elevational view of the pickup 
box at the end of the carriage; and 
Fig. 5 is an end elevation of the saine box. 
The drawings accompanying this specification, 
and the description which follows, discl0se a pre- 
ferred embodiment of the invention as required 
by Section  4888 of the levised Statures, but the 
invention is hot limited to the embodiment 
- chosen for illustration, and the appended claires 
should be construed as broad]y as the prior art 
will permit. 
The detector carriage herein disclosed may be 
mounted on test cars of various designs, but for 
practical reasons bas been adopted especially for 
 mounting on test. cars already in use. The floor 

of such a caris herein designatéd as 20, t0the 
underside of which may be securedstandad 10n- 
gitudinal channel beams 2|, 22, 3 and 24,. and 
brackets such asl 5 and 26. 
6 To the brackets. 25 and 2 are. bolted :rigid 
depending T bars 27 and , .to which are 
attached short chains 2 and 30, the chains being 
connected to clevis  and pin 32 connëcted to 
the rear p, nd front end portions; respéctiely, 
10 the main carriage bar . If desired the main 
carïiage bar may be ruade of aluminum to save 
weight, and to it, directly or indirectly, all the 
other carriage parts tory be attached. " " . 
A sub-carriage bar $ is supported on the :rgil 
15 by wear shoes $5. and 6, preferably matie of 
stainless steel. Tothe rear end of the bar 34 is 
bolted a split head pickup box $], haing a 
hanger bracket 3 slotted ai 39 fo Permit adjnst- 
ing th box vertically fo maintairt a desiredcler- 
20 anceabovv the top surface of the rail repre- 
sented by the line 40. 
A cross magnet 4| straddles and. is supported 
on bar 4 at a fixed distance forwardly of the 
pickup box 87 in a manner to cause it to ride Rt 
26 a constant air gap above the rail. . 
The details of construction of th pickuD box 
and cross magnet do not form a part of this 
invention; hence wili not be described any fur- 
ther than as here stated to show their relative 
30 positions and means of support. 
The main carriae bar  is supported on re- 
placeable shoes 42 and 4, which are clamped 
by means of brackets 4 and b01ts 45 fo horizon- 
tal support bars 46 and 47, which in turn are 
8 rigidly secured to the carriage .bar 8 by vertical 
bolts, such as , which clamp the bars 46 ad  
against vertical spacing plates, such as 49 and 
When the entire carriage is raised from the 
track the bar 4 will ride onbar , but when the 
&0 apparatus is in testing position there will be 
clearance between the top of bar 8and. the 
underside of bar 8S, and clearance between the 
underside of bar 4 and the top of bar 46. 
As shown in Fig. 1, one or a-pair of linksl 5| 
5 pivotally connected to the front .end of bar( 8 
and to a bracket S2 secured to main carriagè bar 
8 serves to tow the sub-carriage bar 84, and at 
the saine rime exert a lifting force on the sub- 
carriage which tends to shift some Of the eight 
60 of the sub-carriage assembly from shoe. 6 .to 
shoe 4. The wearing capacityof shoe 42 .wfll 
preferably exceed that of shoe 6, and it is con- 
templated that if shoe 42 should .wear faster, 
perhaps due to the above-mentioned shifting .of 
 weight, the main carriage beam 8 will everttually 
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test upon the top of sub-carriage bar 34 anà thus 
redistribute the weight. It is the purpose to 
bave ail three shoes wear to replacement condi- 
tion together as a marrer of maintenance con- 
venience. 
The maintenance of a desired air gap between 
cross magnet 4| and the rail, as shoe $6 wears 
thinner, can be regulated by the insertion of 
shims between the magnet and its resting place 
on bar $4. 1o 
The gauge runners 5S are separate pieces 
which, as shown, may conveniently be bolted 
to the shoe support bars 46 and 47, and are thus 
readily replaceable independently. These run- 
ners serve to hold the main carriage tracking i5 
parallel with the rail, while a gauging pressure 
mechanism, later described, maintains them 
against the inner sides of the rail heads. 
A main Pickup box 54 is carried by the main 
carriage beam SS upon vertically adjustable 20 
threaded parts, such as 55, to which are adjust- 
ably secured, as shown, hanger brackets, such as 
56, the latter being connected to angle brackets 
57 flxed uPon the top of the pickup box. 
The box 54 bas a replaceable wear shoe 56, OE3 
which enables it to ride directly on the rail, if 
desired, and a depending side flange 59. Some 
vertical movement of the pickup box and beam 
SS is provided for by having the bolts, such as 
60, pass through vertically extending slots either 30 
in brackets 56 or 57 and adjusting the threaded 
pins 55 from rime to rime so that these bolts 60 
will, on the average, ride about midway in these 
slots. 
Having this means of mounting, the pickup box 33 
64 is readily lifted over stepped rail ends by the 
rall shoe 43, and by reason of its support on the 
bo]ts 66 it may tilt about a longitudinal axis to 
maintain parallelism with the top of the rail. 
In some cases it wfll be preferable to bave the 40 
pickup box 54 mounted out of engagement with 
the rail, and this can easily be done by proper 
adjustment of the bolts 55 and 60. 
V'hen the carriage assembly is raised ïrom 
the track during a non-testing Period the chains 45 
29 and $0, though inclined uPwardly, assist in 
maintaining the carriage Parallel to the track. 
Fig. 3 shows a Pair of rails 6 and 62 and a 
detector carriage in test contact with each rail. 
To maintain these carriages verticailF, or nearly 50 
so, while in testing position a horizontal link 6S 
is pivotally connected t0 channel beam 22. and 
to a vertical 4ink 64,. the lower end oï which is 
pivotally connected at 65 to a bracket 66 aflixed 
in. any. suitable manner to the top of carriage 55 
beam 3S. Utilizing a slot 67 in bracket. 66. and 
abolt 66 passing therethrough, the ]ink 64 may 
be adjustably but rigid]y so connected to the 
carriage as to maintain the latter in a substan- 
tially vertical position when in testing contact 60 
with the rail. - .. 
Links identical with 6S and 64 for the saine 
.purpose.are. connected with the carriage posi- 
tioned on rail 62, but are omitted from the draw- 
ing for. clarity. 65 
Auomac gaugng 
For automatic gauging, or adjustment of the 
carriages to track variations, the following mech- 
anism is provided: 70 
A bracket 65 is rigidiy secured in any appro- 
priate manner fo the underside of the test car, 
and to this is rigidiy secured the inclined bracket 
70 on which is pivotally supported at 71 a lever 
72. Rigidiy affaxed to the upper end Of lever_ 72 75 

is an arm 7S on which is rigidly mounted a weight 
74 spaced far enough from floor beam 21 to clear 
it under ail conditions. 
A turnbuckle rod 75, oppositely threaded at its 
ends, is pivotally connected by threaded sleeves 
76 and N to the lower end of lever 72 and to a 
bracket 76 rigidly secured to the carriage beam. 
A rigid ffnk 79 is pivotally connected to lever 
2 and to a pendulum rod [ which is pivotallF 
suspended from bracket 6[ and carries on its 
lower end a vertically adjustable weight 82. It 
will be recognized that weight 74 not being lo- 
cated vertically above the pivot 71, tends to dis- 
turb the equilibrium of the linkage system just 
described, but this is compensated for by nor- 
mally havfl]g pendulum 60 slightly displaced to 
the right of its true vertical position to re- 
establish equilibrium. 
As the linkage system connected to the right 
hand carriage in Fig. 3 is obviously the saine, 
but reverselY disposed, as that just described in 
reference to the left hand carriage, additional 
reference numerais are generally omitted for the 
sake of simplicity. 
Tension Springs 6S and 64, termed gauging 
springs, are connected at 65 to a bracket 66 and 
to the pendulum 60 and the corresponding pen- 
dulum 0' associated with the right hand 
carriage. 
When the track is level and its gauge is exactly 
standard, the pendulum rods 72 and 80 will be 
substantially vertical and the pull of the gauging 
springs will tend to swing inner pendulum 6i] and 
its counterpart 60' toward the track center, 
which ïorce acting through the outer pendulum 
lever 72 and its counterpart serres to press the 
gauge runners, such as 5S, against the gauge sides 
oï the two rails. 
While Fig. 3 and the description indicate for 
simplicity that there are only two _pendulums 
and one tension spring connected with each car- 
riage, in actual practice preferably a pair of pen- 
dulums and a spring are cormected with each 
end of each carrlage. 
Assuming that the test car equipped with this 
apparatus is proceeding around a curve and that 
rail 61, being the outer rail, is higher than the 
irmer rall 62 by about six inches, for example, 
under such conditions the body of the test car 
is tilted to the right, as Fig. 3 is viewed, and the 
left hand detector carriage would have a tend- 
ency to move toward the track center because of 
gravity. The pendulum 60 is displaced from its 
normal substantiaily perpendicular position, and 
while it is so displaced tends to act through link 
79, and the pivotaily supported inverted pendu- 
lum lever 72 exerts a force tending to pull the 
leït hand carriage back toward the rail and to 
cause its gauge runners 5S to hug the rail side. 
The inverted Pendulum 72--7S--74 also being 
displaced from normal by the tilting of the car 
exerts an increased force in a mariner fo assist 
pendulum 60. Hence, the two pendulums under 
the conditions oftrack elevation compensate for 
the carriage's gravitational pull to the right. 
Whfle pendulum 60' tends also to shift to the 
rlght and such movement tends to shift the right 
hand carriage toward the track center, the 
gauging spring 64 and the right hand inverted 
pendulum exert a counteracting force which is 
adequate to hold the gauge runners to the right 
hand carriage against the track side. The right 
hand carriage will naturally tend oï its own 
weight to hug the raff. 
Another factor tending fo hold the left hand 
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-carriage on thehigher rail, flanging against-tlat 
rail'is that.due .fo-the cu-rvature of he track the 
:wheets of he .test/car-.tend-to flan.ge against, the 
high :side rail. Thus:alt the :flanging clerance 
on the high side. is .removed. and-the tow chain 5 
30'-and the trailing chain « 29 assist in positioning 
the high side carrige outvard!y from ,the track 
conter; and thiswould be truc. whether the. car- 
riage were in .testing'or raised position. The 
 combined effect of this factor and .the pendulum 10 
compensation is designed to compensate-for the 
carriage's tendency to. :fall away from- the high 
When" the tst. car. is riding on. leel. traight 
:trackage theshpeof the wheels tend.to, cause ]5 
:the .car to, ride. midway-be£wen .the-.rHs. and 
.the: pendulum system under .these .conditions is 
designed to be/generatl:in-what'maybe.-termed 
as perpendicular equflibrium on the non-elevated 
track...However,, of necessi-ty,-there must. be ,some 20 
side. ctearance.between:the wheel flanges-and £he 
.rits,-nd .this clearacewfll vary due-:to wear 
and- may. shöw :-up on.. either .side. On level 
straight track there is,.:therefore, fzequent lateral 
or "nosing"  movement between the .car. and 25 
the rails. 
Since each detector carriage should romain 
laterally constant with its rail there is lateral 
movement between each carriage and the test 
car; and such lateral movement will.disturb the 30 
perpendicular equilibrium of the pendulum sys- 
tem. In the absence of track elevation .the .car- 
riage does hOt counteract this relative displace- 
ment when the car noses fo one side or the other. 
. Assuming that the car noses to the right, as . 
Fig. 3 is viewed, this means that-with respect 
fo brace 69 the track moves to the leît. The 
automatic gauging mechanism .is exerting gaug- 
ing pressúre against rail  and causes the left 
.hand carriage to. tend to follow the rail. This 40 
movement is accomplished principally by the 
gauging spring , for if is apparent that as the 
carriage.shifts fo the left the weight  on the 
inerted pendulum tends to shift to the right 
exerting a force fo the-right on link ]9 while 4,5 
pendulum {} tends to exert a îorce. to the left 
on link 9, the one force canceling the other 
force sufiïciently so that the gauging-spring $3 
retains major control over the gauging force. 
Whichever way the car noses the compensatory 50 
forces in the gauging mechanism associated with 
each carriage wfll act correctively and quicMy 
and maintain each carriage gauging properlF on 
its rail. 
Fig. 3 shows two !ifting tables or chains 8] and. 55 
8, each connected to an eye bolt: such as 
secured fo the upper side of each main carriage 
beam . Some suitable source Of power (hot 
shown) is employed fo lift these cables to-raise 
 both carriages a few inches above the rails when ' 60 
the car is running but hot testing. The pulleys 
9 and 9 are mounted on the car body in any 
suitable manner (hot shown) somewhat inwardly 
of the rails, hence the lifting force of the cables 
(which are slack during testing)-draw £he car- 65 
riages inwardly and upwardly, and this inward 
movement is aided by the pivotal movement of 
turnbuckle rods, such as ]. This inward move- 
ment of the carriages when being raised is de- 
sirable, so that when they are subsequently being 
lowered the gauge runners will be certainto 
gauge against the inner sides of the rail leads 
rather than ride on the top of the rafls. 
It will now be.appreciated that the apparatus 
 hereïn shown and described assures .ha proper 

alignment, bf- the.esting :devices -with: the rails 
du:ring testing, and that  automatie gauging is 
readily accomplished as the test car moves along 
the track. 
" We claire: 
l.:In a rail:, flaw. detection apparatus for at- 
tachment-fo =a test car: a-detector carriage 
adapted in .testing position fo ride upon a rail 
and.having a gauge runner, a pair of pendulums 
pivotally mountable 'on:the car, means connect- 
ing said pendulums fo effect simultaneous op- 
posite angular rotation oî the two about çheir 
,pivots. responsive .togravitat tonal forces, and 
:means" controlted by the rotation of said pendu 
lums for eontrolling the gaugingposition oî said 
.ïunner. 
2." In: a  rail -flaw-deteetion apparatus for. at- 
tachment fo a test :car,a detector carriage 
 adapted in testing:.position fo. ride upon.a rail 
and having a gauge 'runner, a pair of .pendu- 
.lums  pivotally mountable on .the car: inwardly 
and outwa}dly of the rail position Of the earriage, 
and means operatively connecting said pendu- 
lums fo saîd earriage for. graitationally effeeting 
control upon the gauging.position of sáid runner. 
3. In a rail flaw .detection apparatus for at- 
.tachment to a test car,., a detector car.riage 
adapted in testing position::to ride-upon a-rail 
and having a gauge runner, a pair of pendulums 
pivotally mountable on the car inwardly and 
outwardly of the rail position of the .carriage, 
and means linking said pendulums to said car- 
riage for gravitationally regulating thegauging 
positionof said:runner,  
4. In a rail 'flaw detection: apparatus for ai-. 
 tachment fo a. test .car,a detector carriage 
adapted in testing position to ride .upon a rail 
and having a gauge runner, an arm connected 
with the carriage, and a pair of pendulums linked 
fo said arm and pivotally mountable on the car 
inwardly and outwardly of the rail position of 
the carriage gravitationally acting on said arm 
for regulating the gauging of said rmaner against 
the inner side of the rail. 
5. In a rail flaw detection apparatus for 
tachment fo a test car, a detector carriage 
adapted in testing position fo ride upon a rail 
 and having a gauge runner, an inverted pendu- 
lum and a normal depending pendulum pivotally 
mountable on. the-car, and means connecting 
said pendulums fo said carriage for controlling 
the gauging position of said runner. 
6.. In a rail flaw detection apparatus for 
tachment to-a test car, a detector carriage 
adapted in. testing position to ride upon a rail 
and having a gauge runner, an inierted pendu- 
 lum and a normal depending pendulum pivotally 
 mountable on the car, and means connecting 
saidpendulnms fo said carriage for controlling 
the gauging position of said runner, and a ten- 
sion spring connectable fo the car and acting on 
,one of said pendulums in opposition fo the grav- 
itational force thereon. 
7. In a rail flaw detection apparatus for 
.tchment fo a test car, a detector carriage 
adapted in testing position to ride upon a rail 
and having a gauge runner, weight carrying arms 
pivotally mountable on the car, means linking 
 said arms together fo effect a generally perpen- 
0 dicular equilibrium between the rotative forces 
.produced by said weights, and means connect- 
ing one of said arms with said carriage for con- 
trolling the gauging position of said runner. 
8..In a-rail flaw detection apparatus for. at- 
75 tachment to ..a .test car, .a. detector carriage 
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adapted in testlng position o ride upon a rall 
and having a gauge runner, weight carrying arms 
pivotally mountable on the car, means linking 
said arms together fo effect a generally perpen- 
dicular equilibrium between the rotative, forces 
produced by said weights, means connecting one 
of said arms with said carriage for controlling 
the gauging position of said runner, and a ten- 
sion spring connectable with the car and oper- 
atively connected with the pendulum system for 
effecting additional gauging control on said 
runner. 
9. In a rail flaw detection apparatus for at- 
tachment fo a test car, a detector carriage 
adapted in testing position fo ride upon a rail 
and having a gauge runner, a pendulum pivotal- 
ly connectable af ifs upper end fo the car, a 
second pendulum pivotally supported upon said 
car ata substantial distance below the pivotal 
support of the flrst pendulum, means pivotally 
connecting said pendulums for effecting simul- 
taneous rotation of them in opposite angular 
directions when subject fo gravitational displace- 
ment forces, and means controlled by the rota- 
tion of said pendulums for regulating the gaug- 
ing position of said runner. 
10. In a rail flaw detection apparatus for at- 
tachment oa test car, a detector carriage com- 
prising a main carrlage beam, fore-and-art 
gauging shoes connected fo said beam, a sub-car- 
riage beam straddling one of said shoes longi- 
tudinally and vertically shiftable relatively fo 
said main carriage beam, a detection magnet 
mounted on the forward part of said sub-carriage 
beam and a pickup device mounted on the rear 
part of said beam, track shoes supporting the 
sub-carriage beam upon a rail, and towing means 
connecting the sub-carriage beam fo the main 
beam. 
11. In a rail flaw detection apparatus for at- 
tachment fo a test car, a detector carriage com- 
prising a main carriage beam, means flexibly con- 
necting said beam fo the test car, gauging shoes 
secured fo said main beam, a sub-carriage beam 
longitudinally straddling one of said shoes and 
vertically shiftable between said shoe and the 
main beam, track shoes supporting the front and 
rear end of said sub-carriage beam, a flaw detec- 
tion magnet supported on the forward end of said 
sub-carriage beam, an electrical pickup device 
supported on the rear end portion of said sub- 
carriage beam, and means cormecting the sub- 
carriage beam fo the main carriage bern fo effect 
towing of the former by the latter. 
12. In a rail fiaw detection apparatus for at- 
tachment fo a test car, a detector carriage adapted 
in testing position fo ride upon a rail and having 
a gauge rznner, a pendulum for pivotal mounting 
on the car and normally depending therefrom in 
a substantially vertical position, a second pendu- 
lum, means for pivotally supporting the same 
upon the car in inverted position, means con- 
necting said pendulums for simultaneous rota- 
tion in opposite angular directions, and means 
connecting one of said pendulums fo the carriage 
for controlling the gauging position of said 
13. In a rail fiaw detection apparatus for 
tachment fo a test car, a detector carriage 
adapted in testing position fo ride upon a rail 
and having a gauge runner, a pendulum and 
means for mounting the same in a substantially 
vertical depending position upon said car in- 
wardly of the rail position of said carriage, a 
second pendulum and means for pivotally mount- 

8 
ing the saine in inverted position upon the car 
outwardly of the rail position of the carriage, 
means connecting said pendulums whereb/ the 
rotation of one elTects opposite angular rotation 
5 of the other, and means connecting thWinverted 
pendulum to the carriage for elTecting an in- 
creased outwardly acting gauing force on said 
carriae upon movement of the first pendulum 
inwardly toward the track conter. 
10 14. In a rail flaw detection apparatus for 
mounting on a test car, a detector carriage 
adapted in testing position fo ride upon a rail 
and having a gauge runner, linkage means pivot- 
ally connected with the test car for maintaining 
15 the carriage in vertical position while testing, a 
depending pendulum pivotally mountable on the 
car inwardly of the testing position of the car- 
riage, an inverted pendulum pivotally mountable 
on the car outwardly of the testing position of 
20 the carriage, means connecting said pendulums 
for effecting simultaneous opposite angular rota- 
tion of them when sub]ected fo gravitational dis- 
placement forces, means pivotally connecting one 
of said pendulums fo the carriage for effecting 
25 pendulum control of the gauging position of the 
carriage runner, the axes of ail aforesaid pivotal 
connections being disposed longitudinally rela- 
tively fo the test car, and means for lifting the 
carriage from testing position arranged for effect- 
30 ing swinging movement of the carriage inwardly 
and upwardly from its testing position. 
15. .In a raff fiaw detection apparatus, a car, 
a detector carriage adapted in testing position te 
ride upon a rail and having a gauge runner, and 
35 weighted g'ravity operated means pivotally sup- 
ported on the car and operatively connected fo 
the carriage for positioning said gauge rurmer, 
said means having a hot.mal equilibrium position 
when the car is level and moving without side 
40 sway for exerting a predetermined normal posi- 
tioning force upon said carriage for controlling 
the gauging of said rurmer, said means being 
gravitationally rockable out of equilibrium posi- 
tion when the car assumes a transversely tiRed 
45 position for exerting a different positioning force 
upon said carriage. 
16. In a rail fiaw detection apparatus, a car, a 
detector carriage adapted in testing position fo 
ride upon a rail and having a gauge runner, 
50 means pivotally connected to the car and car- 
riage maintaining the carriage perpendicular fo 
the car when testing, a gauging" arm connected to 
the carriage for puiling the gauge runner against 
the rail, a lever pivotally supported on the car 
55 outside the rail position connected fo said arm, 
a vertically depending lever pivotally supported 
on the car inside the rail position, a link extend- 
ing above the carriage pivotaliy connecting the 
two loyers, and resilient biasing rneans connected 
60 to the car and the second lever operative for re- 
siliently biasing said gauge runner against the 
rail. 
17. In a rail flaw detection appratus for at- 
tachment fo a test car, a detector carriage 
65 adapted in testing position fo ride upon a rail and 
having a gauge runner, a pendulum and means 
for mounting the same in a substantiaily vertical 
depending position upon said car inwardly of the 
rail position of said carriage, a second pendutum 
70 and means for pivotally mounting the same in in- 
verted position upon the car outwardlF of the rail 
position of the carriage, the second pendulum 
having a weight positioned above and Luwardïy of 
its pivotal support, means connecting said pen 
75 dulums whereby the rotation of one effects op 
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9 
posite angular rotation of the other, and means 
connecting the inverted pendulum to the car- 
riage for effecting an increased outwardly act- 
ing gauging force on said carriage, upon move- 
ment of the flrst pendulum inwardly toward the 
track center. 
18. In a rail flaw detection apparatus for at- 
tachment fo a test car, a detector carriage 
adapted in testing position fo ride upon a rail and 
having a gauge runner, a pendtùum for pivotal 
mounting on the car and normally depending 
therefrom in a substantially vertical position, a 
second pendulum and means for pivotally sup- 
porting the saine upon the car in inverted posi- 
tion, means connecting said pendulums for simul- 
taneous rotation in opposite angular directions, 
means independent of the pendulums for main- 
taining the carriage perpendicular to the rail, 
and means connecting one of said pendulums to 
the carriage for controlling the gauging position 
of said runner. 
19. In a raff flaw detection apparatus for at- 
tachment to a test car, a detector carriage 
adapted in testing position to ride upon a rail 
and having a gauge runner, a pair of pendulums 
pivotally mountable on the car, means connect- 
ing said pendulums to effect simultaneous op- 
posite angular rotation of the two about their 
pivots responsive to gravitationalforces, means 
controlled by the rotation of said Pendulums for 
controlling the gauging position Qf said runner, 
and resilient biasing means connected to one of 

10 
the pendulums to bias It to Increase gauging pres- 
sure on said runner. 
20. In a rail flaw detection apparatus, a car, a 
detector carriage adapted in testing position fo 
5 ride upon a rail and having a gauge runner, 
means connected fo the carriage and pivotally 
connected fo the car maintaining the carriage 
substantially perpendicular to the rail when test- 
ing, a pendulum pivotally depending from the car 
lo inside the rail position, an inverted pendulum 
pivotally supported on the car outside the raff 
position having a weight inwardly offset above 
ifs pivot, a gauging arm connecting the lower 
end of the inverted pendulum fo the carriage fo 
15 effect an outward pull thereon, and a link piv- 
otally connecting the two pendulttms effecting a 
substantial equflibrium between their opposite 
angular rotative forces when the car is level for 
holding the gauge runner against the rail. 
20 WALTEP C. BAlNES. 
JOHN C. DIONNE. 
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